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Abstract 
The emission of gas relates to the degree of coal transform. According to the test of the emission from the coal, it is 
clear that the amount and time of the emission are different based on the same gas containing in the coal samples. In 
this case, it can be inferred that there must be other factors affecting the emission of CO. Many coal mines find the 
concentration of CO is over the standard in the process of mining, but no spontaneous combustion occurs. This essay 
focus on the test and analysis of the infrared spectroscopy of coal samples with the FTIR analysis technology. First 
make sure the different oxygen-containing functional groups in the coal according to the coal spectral peak in order to 
further confirm how the oxygen affects the adsorption form coal to CO and how much gas emission from the coal. 
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1. Introduction 
With the deep research of the factors affected emission of gas in coal seam, it was find out that the 
amount of the emission are different based on the same gas containing in the coal samples. The research 
explains why many mines find the concentration of gas is over the standard but others are not in the 
process of mining. In addition, the concentration of CO changes a lot during miming. So far, a large 
number of research literatures are focus on the study of CH4, N2, and CO2, However, the study of CO 
which absorbed coal seam. Coal is a kind of natural absorbent; it is also a kind of complex porous media 
formed by pores, crakes and coal skeleton. 
Hence to find out the dominant factors that cause gases emission through the analyses of the 
mechanism and the different factors affect coal in the seam plays a key role in softy coal mining process. 
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Based on the geological structure of coal field and the coal chemical point of view, combined with the 
coal analysis, micro-pore structure, industry analysis, elemental analysis of coal, the oxygen-containing 
functional group was established, and based on the adsorption of oxygen-containing functional group in 
FTIR and combined with the chemical analysis of the oxygen-containing functional group then the 
relationship of the oxygen-containing functional group and the strength of the adsorption was confirmed. 
According to reference [1] the oxygen in coal mainly comes from the oxygen-containing functional group, 
the different amount of oxygen element causes different adsorption form coal to CO. In order to further 
confirm how the oxygen affects the adsorption from coal to CO, the AVACTR360 infrared spectrometer 
was adopted to FTIR analyze 6 kinds of medium metamorphism of the coal samples.Ǆ 
2. Sample chosen 
2.1 Source 
To illustrate the comparability of samples, the coal from Inner Mongolia Jilin Lhao Qin mining area 
and Inner Mongolia Kyrgyzstanlai mining area were chosen. 
The coal samples from Mongolia Jilin Lhao Qin mining area belongs to lignite, the average distribution 
of raw coal in coal seam is 16.53%, S is 0.58%, heat Qgr, d is 22.75MJ/kg. The test result of the residual 
gas content and composition is in Tab.1. 
Tab.1 Component test of gas 
Number of seam Component of gas (%) Amount of gas(ml/g) 
CH4 CO N2 CH4 CO 
D230 5.42 3.15 90.91 0.02 0.01 
Z1161˄1˅ 6.46 6.83 85.76 0.02 0.02 
W11501 15.12 2.15 82.73 0.13 0.03 
J1299 3.77 1.16 95.07 0.03 0.02 
Number of seam Gas-band  
D230 CO2—N band 
Z1161˄1˅ CO2—N band 
W11501 N—band 
J1299 CO2—N band 
Through the test of samples of Inner Mongolia Kyrgyzstanlai the mining area, the follow results come 
up: N2  is- he main component of each seam about 82.10̚98.63ml/gˈCO2 is 0.36̚10.29ml/g, CH4 is 
0.00̚17.37ml/gˈheavy hydrocarbon content is extremely low. Details in Tab.2. 
Tab.2 Component amount test of gas 
Number of 
seam 
Component of gas (%) Amount of gas(ml/g) 
CH4 CO2 N2 CH4 CO N2 
J2021d 12.61 14.17 73.22 0.13 0.22 2.30 
L2212 0 0.90 98.63 0 0.03 0.01 
Number of seam Gas band 
J2021d N-band 
L2212 N-band 
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2.2 Experiment 
Firstly, taking KBr carrier about 150mg put it into agate mortar, adding some coal sample (the mass 
ratio of sample and carrier is 1:150). Secondly, fully pulverized and mixing the mixture, then loading the 
mode. Thirdly, install the mold powder sample in tablet compression machine to vacuum it. Then 
pressurized the sample to 90000N/cm2, compression 10min, settled the samples into 0.1 ~ 1.0mm-thick 
transparent sheet. Finally, fixed the sample on holder sheet, putted it into the FTIR test, and then gained 
the FTIR picture. 
Adopting the FTIR technique to test the coal sample according to the test procedures, Fig.1 was the 
FTIR picture. Based on the picture, the samples are on a similar form, but they are different in the 
absorption intensity of the absorption peak. This directs that the samples basically contain the same kind 
of functional group, but only differ in the oxygen content in functional group.  
 
Fig.1 FTIR Picture 
Tab. 3 Industry analysis and elemental analysis 
Sample 0DG 9DG $DG )&DG &G 
D230     
Z1161˄ 1  ˅     
W11501     
J1299     
J2021d     
L2212     
Sample +G 6WG 1G 2G  
D230      
Z1161˄ 1  ˅      
W11501      
J1299      
J2021d      
L2212      
2.3 Oxygen-containing functional group in the coal 
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Oxygen-containing functional group in the coal includes four categories: carboxyl, carbonyl, hydroxyl 
and ether, which mainly appear in the spectrum belt of 1800~1000cm-1.According to the fitting results, the 
corresponding groups of the strong absorption peaks appearing in the 1600 cm-1, 1400 cm-1, 1100 cm-1 and 
other wave numbers are carbonyl group in the hydrogen bondǃthe hydrogenous absorption peaks in the 
cycloparaffin group and C-O in the phenol, alcohol, ether and fat.. In addition, it presents that the 
absorption peak in the wave number of 1100 cm-1 is extremely approximate comparing to the spectrogram 
of the coal sample. The possible reason is that such position is the absorption peak of ether bond (-O-), 
whose chemical property is relative stable and is difficult of pyrolysis. Zhu Xuedong and other specialists 
regard the absorption strength in the infrared spectrum of 1710 cm-1 as the foundation of quantitative 
analysis of the carboxyl. 
2.4 The branch peak fitting in the oxygen-containing functional group in the coal 
The spectrum of wave number 1800~1000cm-1 belongs to the oxygen-containing functional group in 
the coal; table 4 presents the parameters of the absorption peak after the branch fitting of various coal 
samples. 
Table  Absorption parameter of infrared spectrum’s packed simulation in the oxygen-containing functional group in every coal 
sample 
Table 4-1 D230 
Peak number PositionFP Width(cm-1) Height* 
1 1610.16 24 0.04 
2 1439.29 53 0.539 
3 1100.94 48 0.323 
4 1033.98 12 0.334 
Peak number Attribute Area strength Peak shape+ 
1 Aromatic hydrocarbon C=C vibration 2.475 G 
2 Asymmetrical deformation vibration of CH3-,CH2- 2.071 G 
3 Quinones in C=O stretching vibration 10.188 G 
4 Alkyl ether 3.349 G 
Table4-2 Z1161 
Peak number Position(cm-1) Width(cm-) Height * 
1 1606.38 32 0.034 
2 1378.24 22 0.020 
3 1263.87 150 0.028 
4 1101.92 42 0.015 
5 1035.22 30 0.042 
Peak number Attribute Area strength Peak shape+ 
1 Aromatic hydrocarbon C=C vibration 9.221 G 
2 Vibration of CH3-Ar,R 0.56 G 
3  Aryl ether in the C-O vibration 2.028 G 
4 Alkyl ether 0.541 G 
5 Alkyl ether 1.123 G 
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Table 4-3W11501 
Peak 
number
PositionFP WidthFP Height
1 1608.30 72 0.218 
2 1379.10 22 0.018 
3 1269.80 97 0.053 
4 1092.23 56 0.064 
Peak 
number 
Attribute Area strength Peak shape
1 Aromatic hydrocarbon C=C vibration 22.543 G 
2 Symmetrical flexural vibration of CH3 2.061 G 
3 Aryl ether in the C-O vibration 2.915 G 
4 Secondary alcohol, ether in the C-O Variation 4.767 G 
Table 4-4 J1299 
Peak number PositionFP WidthFP Height
1 1609.41 90 0.300 
2 1440.64 6 0.006 
3 1265.98 104 0.056 
4 1098.87 27 0.082 
5 1034.08 15 0.127 
6 1012.10 10 0.079 
Peak number Attribute Area strength Peak shape
1 Aromatic hydrocarbon C=C vibration 16.472 G 
2 Asymmetrical deformation vibration of CH3-,CH2- 2.391 G 
3 Aryl ether in the C-O vibration 3.213 G 
4 Secondary alcohol, ether in the C-O Variation 2.573 G 
5 Alkyl ether 2.000 G 
6 Alkyl ether 1.118 G 
Table 4-5J2021d 
Peak number Position(cm-1) Width(cm-1) Height* 
1 1614.37 75 0.185 
2 1440.25 66 0.184 
3 1097.82 42 0.098 
4 1034.47 19 0.160 
5 1012.29 10 0.103 
Peak number Attribute Area strength Peak shape+ 
1 Aromatic hydrocarbon C=C vibration 13.034 G 
2 Asymmetrical deformation vibration of 
CH3-,CH2- 
14.155 G 
3 Secondary alcohol, ether in the C-O Variation 2.996 G 
4 Alkyl ether 2.466 G 
5 Alkyl ether 1.052 G 
Table 4-6 L2212 
Peak number PositionFP WidthFP Height
1 1613.45 74 0.025 
2 1442.63 60 0.136 
3 1376.93 22 0.132 
4 1264.45 53 0.045 
5 1034.67 23 0.077 
Peak number Attribute Area strength Peak shape
1 Aromatic hydrocarbon C=C vibration 16.779 G 
2 Asymmetrical deformation vibration of CH3-,CH2- 6.073 G 
3 Symmetrical flexural vibration of CH3 0.261 G 
4 Aryl ether in the C-O vibration 4.199 G 
5 Alkyl ether 1.363 G 
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3ˊConclusion 
1) The middle degree of metamorphism of oxygen-containing functional groups in coal mainly 
emerges in the form of the carbonyl group in the hydrogen bondǃthe hydrogenous absorption peaks in 
the cycloparaffin group and C-O in the phenol, alcohol, ether and fat, whose content is higher, and the 
ether bond (-O-) whose chemical prosperity is relative stable. 
2) The higher the oxygen content is, the absorption amount is larger before the saturation of the middle 
degree of metamorphism of oxygen-containing functional groups in coal. 
3) The experiment can account for the gas gushing quantity is not necessary the same even if the 
content of the gas is the same in mining, the gas gushing quantity depends on the nature of 
oxygen-containing functional groups. 
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